1. In order to interpret the multiplet structure of the line spectra, it was supposed' that the electron is not merely an electric charge, but that it has a spin angular momentum (2 s-) and a magnetic moment (equal to one Bohr magneton). When there is a magnetic field acting upon the electron, the axis of rotation must lie in the direction of the field. This gives two different orientations, according to the magnetic moment having the same direction as the field, or the opposite direction. For each quantized orbit of the electron, we-shall get two different energy levels, corresponding to these two different orientations; this is the explanation of the well-known sodium doublet, for instance.
It would be very desirable to test this hypothesis by a direct experimental method, in order to be sure that this "duplexity" is really a fundamental property of the electron itself, and not a special property of atomic structures. Unfortunately, it happens that in most experimental cases, the effect of the magnetic moment of the electron is so small that it is quite impossible to observe it.
2. I suggested2 one year ago a special plan by which it seemed possible to get a measurable result. The general idea was the following: Suppose a beam of electrons is coming into a weak magnetic field. The trajectories will turn around the direction of the magnetic field (say, the OZ axis) and if the field is constant the electrons describe spirals; the velocity v.
along the Z axis remains constant; the radius of the cylinder, upon which the spiral is traced, is equal to -H , H being the magnetic field, and v. ).
Thus the velocity v; of the electron along the Z axis will no more be constant, but
Half of the electrons have their magnetic moments in the positive direction and will therefore be attracted; the other half have a negative magnetic moment, and will be repelled. If H1 -Ho is great enough, they will be checked before reaching the magnetic pole and the electrode B. This If the electrons have a magnetic moment ,u we must observe first a decrease of the current to one-half its initial value, when a reaches the critical angle (2); and the current would fall down to zero for the angle 0. (Fig. 3 , Curve II.) 4. I had the pleasure of discussing the matter some months ago with Dr. A. W. Hull, who made an important criticism of my deduction. He pointed out that the assumption of par. 2 is not true. When the electron moves in a non-uniform field, the component of its velocity along the direction of the field does not remain constant. Consider the trajectory as drawn in figure 2 or 4; we suppose that the field is symmetrical with respect to the Z axis. When turning around the Z axis, the electron is in a region (say P) where the field is not parallel to the Z axis; thus the force, being perpendicular to the field, has a component along Z, and the velocity v; cannot remain constant. Dr The expression pe remains constant, and is therefore an integral of the motion. We can easily find a second integral, which is the total kinetic energy of the electron; the magnetic field exerts a force normal to the velocity and does no work; this may be found directly from our equations E = 2-mz2 + 2 + r22
The second expression is obtained by replacing b by its value taken from equations (6) and (7.3) mr2 2m-5. The general problem being rather intricate, we shall make an approximation and suppose that the rate of change of the magnetic field along the Z axis is very small; for each value of Z we assume that the electron is performing its motion almost as in a constant field.
Furthermore, we shall study the motion of an electron describing a spiral around the Z axis. That is, we suppose the projection of the motion on the xy plane to be centered on 0.
As the electron will always describe a spiral around one of the magnetic lines of force, this second hypothesis does not introduce any special restriction.3
From equation (7.1) we see that, to a first approximation, the projection of the motion of the electron on the xy plane is a circle Pr. = 
'p (PO 6. Now we can return to our experimental arrangement. Suppose our electrons to enter the field in a region where the magnetic field Ho = -(Po is very small; they will be able to penetrate into greater fields if the angle 4,6o is small, but when the field increases, 4 increases, and the electrons will stop when i,1 becomes equal to 2; this corresponds to a field (Po -sin2 .t' (14) Such will be the result for a non-magnetic electron. For a spinning electron, we must take account of the work done by the magnetic force acting upon the electron, as calculated in paragraph 3.
If the sign of the magnetic moment of the electron is right, the electron when coming into the field p defined by equation (14) The angle y6, instead of being -2 will have a slightly different value
Hence, such electrons would be able to travel somewhat farther, until they reach a greater field 
since (p -po is very nearly equal to p, and V is the accelerating potential of our electrons. Using formula (13) we see that this would correspond, for the initial angle ,o of the electrons entering the field, to a variation (18) with the approximation that (p -spoo is very nearly equal to (p.
7. Numerical calculations prove that the angles corresponding to the formula (18) are extremely small. Take the numerical data of paragraph (3) and electrons accelerated by only one volt; in order to be able to define their direction by convenient screens, we must suppose that they start in a very weak magnetic field, say -o = 1 gauss; supposing -(p to be equal to 30,000 gauss, we get Theoretically, When varying the angle of the incident beam, or the magnetic field, in the neighborhood of the value corresponding to the stopping field, we should observe a curve similar to curve II, figure 3, with a current first falling down to half its maximum value and afterward becoming zero. Unfortunately, the orders of magnitude seem to be rather discouraging; I had made some calculations upon the electromagnet, and found that a shape like the one drawn in figure 6 would be the best one. The coil is coming very near the top of the magnet pole, where we place our electrode collecting the electrons; the line of force which comes through the hole of the opposite magnet pole satisfies the conditions that we need in our experiment; it comes from far away, where the magnetic field is very weak, and the electrons following it would fall in a very strong field when coming near the top of the other pole. As a conclusion, we must say that the experiment seems to be a very difficult one; the conditions would perhaps be better if we add an electric field along the Z axis (that is, along the direction of the magnetic field). This electric field could give an acceleration in the Z direction and compensate the retarding magnetic force calculated in paragraphs 4 and 5; thus we could work with electrons moving with an almost constant velocity along the magnetic field, as supposed in paragraphs 2 and 3, where the conditions seemed rather better. Thomas' and later Fermi2 have attempted to determine the time average electrical potential around the nucleus of a heavy atom. They treat the electrons as if they formed an ideal degenerate Fermi gas which becomes statistically distributed in the steady field due to the nucleus plus the locally rapidly fluctuating field due to the electrons themselves. This method is apparently fully justified and it is hard to see, at first, why the numerical solutions given by the above writers turn out to be so roughly approximate, especially for heavy atoms with many electrons. The following investigation purports to show that the roughness of the method is due to the unjustified, except for approximation purposes, use of the statistical distribution law of an ideal gas in a steady field in the case where the field is steady only when averaged over a sufficiently long time interval and is locally fluctuating. It is shown that if there is any correlation between the local fluctuations in density and local fluctuations in the field that additional time-average forces arise which are derivable from a potential. This "correlation potential" must be introduced in the distribution law in order that the above-mentioned method should be precise. VoL. 14, 1928 
